In the η-carbide-type correlated-electron metal Fe 3 Mo 3 N, ferromagnetism is abruptly induced from a nonmagnetic non-Fermi-liquid ground state either when a magnetic field (∼14 T) applied to it or when it is doped with a slight amount of impurity (∼5% Co). We observed a peak in the paramagnetic neutron scattering intensity at finite wave vectors, revealing the presence of the antiferromagnetic (AF) correlation hidden in the magnetic measurements. It causes a new type of geometrical frustration in the stellla quadrangula lattice of the Fe sublattice. We propose that the frustrated AF correlation suppresses the F correlation to its marginal point and is therfore responsible for the origin of the ferromagnetic (F) quantum critical behavior in pure Fe 3 Mo 3 N. PACS numbers: 75.30.Kz, 74.40.Kb, 75.10.Jm
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The geometric frustration in electronic degrees of freedom is a key factor responsible for the suppression of long-range magnetic order that may lead to the realization of new and exotic quantum phenomena [1] . Although the role of frustration was established in localized electron systems, no consensus has been achieved as far as their role in itinerant electron metals is concerned [2] . One of the reasons for this is the fact that a limited number of materials of this type are available. Y(Sc)Mn 2 , β-Mn, LiV 2 O 4 , etc. are some of the known examples [3] , whose electronic quasiparticle mass is commonly enhanced but the manner in which it is enhanced is still under debate. To resolve this issue, it is essential that we find other materials of a similar nature. In this letter, we propose the η-carbide-type transition metal compound as a good candidate for testing geometric frustration in metallic magnets; the η-carbide-type structure (prototype: Fe 3 W 3 C, space group: F d3m) includes the stella quadrangula (SQ) lattice (Wyckoff positions 16d and 32e) [4] , which is a cornershared network of stellate (tetra-capped) tetrahedrons (see Fig. 1 ). In an SQ as a unit, a small regular tetrahedron at 32e is nested in each 16d tetrahedron having the same center of gravity. Furthermore, direct coupling is expected at the relatively short Fe-Fe bonds.
Even though η-carbide-type transition-metal compounds have been known for a long time as impurities in steel and refractory and hard materials, as well as promising candidates for catalysts, etc. [5] , their quantum physical properties have been less studied thus far.
(as an exception, see [6] .) We have recently reported that Fe 3 Mo 3 N with the η-carbidetype structure [7] exhibits a non-Fermi liquid (NFL) behavior near the ferromagnetic (F) quantum critical point (QCP) under ambient pressure [8] , which is different from the findings of literatures published previously [9, 10] ; C/T (C: specific heat, T : temperature) shows a -log T divergence and reaches 128 mJ/(f.u.mol K 2 ) at 0.5 K, and the resistivity shows a T
5/3
dependence. Fe 3 Mo 3 N is a one of the ideal Fe-based materials exhibiting NFL behavior [11] .
The susceptibility χ of Fe 3 Mo 3 N obeys the Curie-Weiss (CW) law at high T (effective moment p eff = 2.14 µ B /Fe, Weiss temperature θ = 2 K) and exhibits a broad maximum at ∼75 K [8] . Because the χ(T ) maximum is commonly observed among exchange-enhanced
Pauli paramagnetic metals undergoing itinerant-electron metamagnetism (IEM) [12] Fig. 2(a) . dM/dH shows diverging behavior at ∼14
T, corresponding to a sharp jump in the M-H curve, which was obtained by integrating dM/dH. The metamagnetic fields H C are different for the field-increasing and decreasing processes because of the first-order transition, although the difference (hysteresis width) ∆H is much smaller (0.56 T at 4.2 K) than that for a typical IEM [12] . ∆H decreases with T and vanishes at T CM ≃ 40 K ( Fig. 2(c) ), which is the temperature at which the first-order IEM disappears, and corresponds to the substantial magnetic interaction in this compound.
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The increase in H C is roughly proportional to T 2 up to T CM ( Fig. 2(b) closed circles), as commonly observed in IEM [12] . In the field-increasing process, a small step was observed at a field (defined as H E ) slightly grater than H C . H E decreases gradually with T and disappears at ∼20 K ( Fig. 2(b) open circles). The magnetization jump is sharp unlike that observed in other IEMs [12] and rather similar to that of a spin flip in a localized spin system. Successive magnetic transitions in the magnetic field are frequently observed in local spin systems; however, they are unlikely to be a part of a conventional IEM with uniform spin polarization, thus suggesting the presence of competing interactions or multiple order parameters.
The effect of impurity doping was investigated by replacing Co with Fe. We have success- where z is the coordinate of the 32e site (z, z, z). Experimentally, z = 0.2937 [7] and similar values [15] have been reported for Fe 3 Mo 3 N, where the nn 16d-32e distance is 2.387Å and nnn 32e-32e distance is 2.549Å at room temperature. Here, we consider only these nn and nnn interactions, namely, J 1 and J 2 interactions (see Fig. 1 ), respectively, and neglect the interactions of the neighbours located further along. The signs of J 1 and J 2 are likely to vary because, empirically, both the F and the AF states appear in doped Fe-based η-carbide-type compounds [6]. First, let us understand the nature of an isolated SQ. In an extreme case, with J 1 < 0 and J 2 = 0, the SQ is not frustrated because the AF spins can be alternately assigned to the eight atoms. Needless to say, the same is the case for J 1 > 0 and J 2 = 0. On the other hand, when J 1 = 0 and J 2 < 0, the isolated 32e tetrahedron is a typical frustrated unit. These facts suggest that the SQ is frustrated only when J 2 is negative and dominant.
It should be noted that this is true not only when J 1 < 0 but also when J 1 > 0. To verify whether this is true for an infinite SQ lattice, we calculated the dispersions of the Fourier transform of the exchange integral matrix J(q) among 12 Fe atoms in a unit cell by assuming various J 1 /J 2 ratios. Two typical results are shown in Fig. 5 . A flat dispersion is found along the highest branch when J 1 is not dominant (Fig. 5(a) ), suggesting the degeneracies of the ground state, i.e., the presence of geometric frustration [16] . On the other hand, J(q) takes a maximum at the Γ point, where the magnitude of J 1 is sufficiently larger than that of J 2 ( Fig. 5(b) ), indicating that J 1 tends to release the frustration. We confirmed that similar dispersions were obtained independent of the sign of J 1 . Thus, the SQ lattice is a unique frustrated system in which frustration is controlled by the |J 1 |/J 2 ratio but not affected by 
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